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DECLAR ATION OF KARL-FRIK I-. ERIKSSON. PH.n. 
UNDER 3 7 CFR 6 1.132 

KARL-ERIK L. ERIKSSON, PH.D., declares as follows: 

1 . I earned a Dr. Sci. in biochemistry in 1967. Subsequently, I have conducted 
extensive research in the fields of enzymology, microbiology and biochemistry. I am currently a 
Professor of Biochemistry and Eminent Scholar at the University of Georgia, Athens, Georgia. 
Attached is a copy of my Curriculum Vitae. 

2. My declaration is based on my scientific experience and understanding of the 
subject matter as an expert in the art. I am familiar with the invention described in the above- 
identified patent application regarding the novel use of deinking enzymes under non-alkali 
conditions. For the record, I have a very small economic interest in the business concern that has 
licensed the subject invention . 

3 . I have read the English translation of Japanese Patent 59-9299 ('299 patent). In my 
expert opinion, the '299 patent, read in its entirety, teaches one of ordinary skill in the art only the 
successful use of deinking enzymes with alkaline deinking chemicals. It is my opinion that the 
data provided in the '299 patent, taken together with the knowledge of one skilled in the art prior to 
the priority date of the present application of May 16, 1989, does not provide an expectation for the 
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successful use of enzymes for removing ink from pulp in a non-alkali environment, in particular at 
a pH of between about 3 to about 8. 

4. This is true because the overall thrust of the '299 patent specification, and the 
evidence provided in all preferred embodiments and in all the Examples, refer to only alkali 
deinking conditions. The statement on page 3, lines 1-5, that "Such enzyme retains its activity in 
the alkaline range as well as the acid or neutral range, e.g. a product purified and fractionated from 
cellulase culture liquid of various origins by salting out, precipitation, dialysis and gel 
fractionation..." refers to the conditions under which the enzyme may be purified, and does not 
suggest the use of the enzyme for deinking under non-alkaline conditions. Even if one were to 
interpret the statement to indicate the use of the enzyme under non-alkaline conditions, one skilled 
in the art would not have expected a successful result deinking under non-alkaline conditions, for 
the reasons described below. The only scientifically supported statements in the '299 patent are 
directed to the use of deinking enzymes in alkali conditions. 

5 . Before the description in the above-identified patent application, it was believed that 
alkaline conditions were necessary for deinking enzymes to cause ink containing paper fibers to 
swell to effect defiberization and deinking. Absent alkaline conditions, one would not have 
expected swelling, and therefore deinking, to occur as a result of the addition of deinking enzymes 
alone in the pulping process. In the deinking art there is over twenty years of published detailed 
studies from commercial, academic and government laboratories that emphasize that chemical 
modification and treatment by alkali exposure is essential and necessary for deinking. As a recent 
example, enclosed is a copy of the Paper and Pulp International (PPI) publication entitled "Neutral 
Deinking Makes Its Debut," describing the breakthrough in October 1993 of deinking in neutral 
conditions, without the addition of alkalis such as sodium hydroxide to the pulp prior to or during 
deinking. 
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6. Therefore, to one skilled in the deinking art at the time the above-identified 
application was originally filed, the deinking action of enzymes in a non-alkaline medium would 
have been extremely novel and surprising. An expectation of the successful use of deinking 
enzymes in an aqueous medium having a pH of between about 3 to about 8 is not found in the 4 299 
patent. It is my opinion that prior to the invention described in the above-identified patent 
application, no one skilled in the art would waste time, money or effort in evaluating deinking 
enzymes alone without the addition of alkalis. 

7. In summary, it is my expert opinion that the disclosure of the '299 patent supports 
only the deinking of waste papers by the use of chemical alkaline deinking agents and cellulase, 
and does not provide a basis for the successful use of cellulase deinking enzyme in an aqueous 
medium having a pH of less between about 3 to about 8 with an expectation of successful deinking 
of waste paper. 

6 . The undersigned declares that all statements made herein of his own knowledge are 
true and that all statements made on information and belief are believed to be true and further that 
these statements are made with the knowledge that willful false statements and the like are 
punishable by fine or imprisonment or both under 18 U.S.C. § 1001, and that such willful false 
statements may jeopardize the validity of the above-referenced application or any patent issuing 
thereon. 

DATE KARL-ERIK \. ERIKSSON, PH.D. 
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UNDER 37 CFR > 1.131 

DOUGLAS E. KVRLKJGH, PHJO^ declares as follows: 

1. I am an expert in the areas of cnzyroology and biochemistry. I am currently a 
Professor in the Department of Microbiology at Rutgers, the Slate University, New Brunswick, New 
Jersey. Attached is a copy of my Curriculum Vhae. 

2. My declaration is based on my scientific experience and understanding of the subject 
mailer as an expert in the art. 1 am familiar with the invention described in ihe above-identifkd 
patent application regarding the novel use of drinking enzymes under non-alkali conditions. 

3. 1 have read die English translation of Japanese Patent 59-9299 (*299 patent). In my 
expert opinion, the '299 patent, read in its entirely, teaches one of ordinary skill in the art only the 
successful use of deinking enzymes, either concurrently or sequentially; with alkaline deinking 
chemicals. It is my opinion that the '299 patent does not provide to those skilled in the art an 
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expectation for the successful use of enzymes for removing ink from pulp in a non-alkali 
environment, in particular al a pH between about 3 to about 8. 

4. This is true because the '299 patent only provides actual data for embodiments of 
(kinking newspapers in alkali conditions in Examples 1*3 on pages 4-10. The emphasis and all 
preferred embodiments refer to alkali deinking, "Such enzyme retains hs activity in the alkaline 
range as well as the acid or neutral range, e.g. a product purified and fractionated from cellulase 
culture liquid of various origins by salting out, precipitation, dialysis and gel fractionation^" refers 
to the conditions under which the eraymc may be purified, and does not suggest the use of The 
enzyme for deinking under non-alkaline conditions Even if one were to interpret the statement to 
indicate the use of the enzyme under non-alkaline conditions, one skilled in the art would not have 
expected a successful deinking result under non-alkaline conditions, for the reasons described below. 
The only scientifically supported statements in the '299 patent are directed to the use of deinking 
enzymes in alkali conditions. 

S. One skilled in the art would not expect deinking enzymes to work in non-alkali 
conditions, ix. at a pj] between about 3 to about 8, because in the deinking art there is over twenty 
years of published detailed studies from commercial, academic and government laboratories that 
emphasize that chemical modification and Ircatmcnt by alkali exposure is essential and necessary for 
deinking. Prior to the description in the above- identified patent application, h was believed that 
alkaline conditions were necessary for deinking enzymes to cause ink-containing paper fibers to 
swell to effect defiberizaiion and deinking. Absent alkaline conditions, one would not have expected 
swelling, and therefore adequate ink detachment and removal, to occur as a result of the addition of 
deinking enzymes a kmc in the pulping process. 
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6. Therefore, to one skilled in the deinking art at the time the above-identified 
application was originally filed on May 16, 1989, the deinking action of enzymes in a non-alkaline 
medium would have been extremely novel and surprising. In my opinion, an expectation of the 
successful use of deinking enzymes in an aqueous medium having a pH between about 3 to about 8 
is not found in the 4 299 patent 

7. In summary, it is my expert opinion that the disclosure of the '299 patent supports 
only the deinking of waste papers by the use of chemical alkaline deinking agents and ccllul&se, and 
does not provide a basis for the successful use of cellulase deinking enzyme in non-alkalmc 
conditions to dcink waste papers. It is clear to me that prior to the disclosure of the above-identified 
application, any person skilled in the use of deinking enzymes would not use deinking enzymes to 
pulp waste paper in an aqueous medium having a pH of between about 3 to about 8 with an 
expectation of successful deinking of waste paper. 

8. The undersigned declares that all statements made herein of his own knowledge are 
true and that all statements made on information and belief are believed to be true and further that 
these statements are made with the knowledge that willful false statements and the like are 
punishable by fine or imprisonment or both under 18 U.S.C § 1001, and that such willful false 
statements may jeopardize the validity of the abovorcferenced application or any patent issuing 
thereon. 
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Suppliereof^^ are working to meet 

the demand for high-quality paper made from 
low-quality waste. Amanda Marcus rounds up the 
latest developments and lists new orders worldwide. 
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Neutral deinking makes its debut 



SOME RECENT AND PLANNED DEINKING INSTALLATIONS' 
Company 

Australian Nawaphnt Mfe 
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Country 
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Canada 
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China 
China 
China 
China 
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Garmany Palm 
Gtrmany Sachsen Papiar 

Gtmnany * Schwadt Pap. und Karton 
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Guangzhou Paper 
Hanzhono. Pufc a Paper 
Xuecheng Huazhono Paper 
YanjhPapar 



Guangzhou 
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Btmann 
©anburg 
Schwadt 
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Grade 
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fina paper 
VYMteboaia toast 
wwaaboaitfbase 
Newsprint 

Pint paper 

Graph* papa* 
Newsprint 



Caphte papers 



End-uaa 
Supplier 

Vtfth 
Voith* 

SutzerPapeftec 
Umgrt 

Voftrrl 
VoitM 

VackCtaw«on 
UmortrAlcawa 
UmonYAIcawa 
Setoff 

Black dowson 

SutzerPaptrttc 
Su&arPaptfteo 
Sufzar Papertec 
Sufeer Papertec 
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WASTE IS NO LONGER a dirty 
word On the contrary, an increasing 
number of consumers, and hence paper- 
makers, can't seem to get enough of it Ac- 
cording to PPI. statistics (see table), the 
world recovered almost 92 million tons of 
wastepaper in 1992, up from 87 million 
tons in 1991, and consumed 95 J million 
tons, four million tons mote than the previ- 
ous year. The world's average utilization 
rate has risen by two points to 3¥%. 

From Argentina to Austria, and Mexico 
to Morocco, the latest reference lists from 
suppliers (see above) show that mills ate 
still spending money on waste treatment 
systems, even during a time of severe cut- 
backs in capital investment in the industry. 
Increasing environmental legislation and 
stringent quality requirements ait demand- 
ing rapid developments from manufactur- 
ers of deinking equipment. This article 
rounds up the iaicst news from some of the 
sector's major suppliers. 

All agree that differences In customer 
demands in Europe and North America are 
narrowing. Black Clawxon. USA. reports 



that US customers arc beginning to look at 
the European approach to projects, looking 
for more liability from the supplier to make 
the system perform. "As more of these 
projects come under study, it is becoming 
apparent that the vendor's ability to provide 
special financing or equity participation is 
becoming as important as the technological 
issues that have always faced us, M com* 
ments Black Oawson. 

The parameters of evaluaiiou from the 
customers' viewpoint arc basically the 
same: All mills arc seeking price perfor- 
mance, higher brightness, dirt reduction, 
ash control and higher yields from their 
systems: no mean task for suppliers. 

Customers want mora for less 

One of the major challenges facing sup- 
pliers of wastepaper treatment systems is 
that mills arc using lower-quality and hord- 
to-delnk waste while requiring ever-higher 
quality. As a result, according to Black 
Oawson, research in the USA is focusing 
larg ly on the removal of d if r"ic 
handle debris that is typically ' 



grade office papers: unbleached fibers, 
laser-printing inks, UV coatings and some 
dyed papers. The supplier adds that it is 
only a matter of time before the same con- 
cerns are transferred to system designers in 
the European and Asian markets. 

Mills get Into neutral gear 

Neutral deinking is being hailed as die 
latest breakthrough in waste treatment 
technology by Lamort of France. It says 
that the benefits of deinldng in neutral me- 
dia are proving to be far beyond initial ex- 
pectations. Such a solution is attractive be- 
cause it requires less chemicals, so chemi- 
cal oxygen demand is reduced and compa- 
nies save on chemical costs. Suppliers to 
the industry say that controllability, drain- 
age. pulp strength, blestchability and 
screening efficiency are all better than with 
conventional deinking techniques. 

Tht Stephenson Croup, UK, which sup- 
plies deinking chemicals, agrees thut de- 
mand for neutral deinking solutions and 
closed-water circuits is growing: Cusu>m- 

™ » «e lower and lower grades of 

PPI October 1993 
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wastepaper for drinking, comments the 
company, and this is leading to problems 
with product quality (both brightness and 
stickies), which the customer expects the 
supplier to solve. 

In response, a considerable amount of 
resources is being invested in upgrading 
washing systems as pan of a "complete ink 
removal" solution provided by a combined 
wash/flotation system. Cost is the limiting 
fector, explains- Stephenson, but work on 
the concept is continuing 
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T hcfirsi neutral deinkimj system using 
>u5ChoETwaste to make graphic papers is 
aireaoy in operation at Zwingcn in Switzer- 
land. T he line started up last July and in th e 
result or 1 a joint project between the mil], 
French supplier Lamort, and Dr. W. Kolb. 
Lamort explains tha t since me p roc^sc 

Si! ^y 1 "" 1 hy^QXK te. an effl cienr 
fibcr^tp-fibeT Sction is imperative 
In* rcmovm is 10 be achieved at the pulping 
although postrotation is still avail- 
able. Lamort recommends its Helico pulper 
for such applications. 

Waste is floating on air 

Neutral notation is quite different to 



WH 
WE 



conventional deinkimj in that the ink parti- 
cles adhere directly to die air bubbles, La- 
mon explains. The foam structure of the 
cell is also completely different. Conse- 
quently, demand is growing for a flotation 
ceil which can handle an increased number 
of smaller bubbles and separate foam from 
fiber* Lamort's response is the Venice! 
which works on the concept of injection 
and has a controlled flow partem. 

Lamort says that Venice! has a foam- 
removal system which is particularly suited 
to neutral deinking. 

Voith, Germany, is also continuing work 
on flotation and has recemlv launched its 
new laboratory flotation cell type E. a re- 
duced version of the industrial unit. Five 
have already been sold 

Voith's flotation machine consists of a 
mixing tank followed by primary and .sec- 
ondary stages with the secondary stage be- 
ing used to recover useful fibers from ihc 
overflow of the primary stage. Exh stage 
w composed of tubular cells armn S c<l in se- 
ries, the number and size of which depend 
on the flotation behavior of the printing 
inks and on the throughput. 

According to the supplier, the unit's 



mam advantages lie i n maximum bright- 
ness with low energy consumption and an 
above^verage purity of deinked stock, due 
to multiple consistent forced ventilation of 
each celL Flotation is accelerated because 
air supply is increased, requiring fewer 
cells* explains the supplier. 

Black Oawson is working with ins li- 
censee In Japan, I1M, on the new IIM* 
BC Rotator flotation cell. According to 
the supplier, the key to the unit's perfor- 
mance is its abiu'ry to mix uniformly high 
volumes of air into the stock slurry so 
that maximum brightness and din speck 
removal can be achieved. The air bubbles 
that are generated by the twin turbines in 
each cell are evenly distributed across 
the spectrum of sizes needed to optimize 
particle-removal efficiency, from 5-500 
microns. 

. Black Oawson claims that the Rotator 
can improve brightness by 14 points in a 
single pass, and that it has shown improved 
speck removal efficient?, even with hard- 
to-deink grades such as laser-printed office 
papers or UV-coated grades. The supplier 
mtends to market the Flotator unit on both 
sides of the Atlantic. 




If you're after a 
complete paper mill. 
jjTmill refurbishment, paper 
machine or process system 
rebuild, talk to S imon-Holder. 
The strong technology 
base within Simon-Holder 
enables us to meet your 
market needs*, using the 
key technologies of de- 



World-wide. we 




paper mills and specialise 
in the extension and refurbishment cf existing facilities. We 
custom engineer quality and prodj ^ ion impr0vemefU8 
associated with machine rebuild, to ensor the most cost 
effective solutions. 



We offer a full project 




